In recent years, there has been increasing concern about the identification of and provision of appropriate services to children and adolescents who are deaf and hard of hearing (D/ HH) and who have concomitant learning disabilities (LD). Although it is unclear just how many youths who are D/HH also might have educationally significant learning problems, results from limited survey research and clinical practice provide evidence that such a group exists and that a significant portion of the school-age population of children and adolescents who are D/HH comprise a subgroup of youths who have concomitant LD. The overriding interest of those who advocate the cause of children and adolescents who are D/ HH with concomitant LD is in finding effective ways to help these youths acquire future academic competence and attain competent levels of psychosocial functioning and emotional well-being. With creative research efforts and efficacious approaches to psychoeducational practice, we can seize the opportunity to establish high-quality diagnostic and educational services for children and adolescents who are D/HH and who have accompanying LD and set the stage to optimize positive developmental, academic, vocational, social, and economic outcomes for these youths.
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For decades, observations and interactive experiences of teachers and other professionals who work with children and adolescents who are deaf and hard of hearing (D/HH) have supported the notion that there are significant numbers of students in educational programs who seemingly "march to a different tune." Because these students exhibit specific strengths, they could succeed in educational programs if the key could be found to unlock their potentials. A number of educators and researchers have suggested that such students may possess additional specific learning disabilities (LD) concomitant with their hearing loss (e.g., Clarke & Kendall, 1980; Elliot, Powers, & Funderberg, 1988; Laughton, 1989; Powers, Elliot, & Funderberg, 1987; Powers, Elliot, Fairbank, & Monaghan, 1988; Roth, 1991) . However, Marlowe (1991) noted that the literature on learning disabilities among children and adolescents who are D/HH (a) is very sparse; (b) is dominated by teachers' rules of thumb for identification, remedial strategies, and suggestions for classroom observation and team evaluation; (c) provides little guidance for educators of children who are D/HH; and (d) contains insufficient evidence of the occurrence of learning disabilities among youths who are D/HH that can be accessed and utilized by diagnosticians, school psychologists, researchers, and legislators. Marlowe concluded his commentary by stating that the "existence of learning disabilities in the hearing-impaired population is neither clearly understood nor even recognized by many educators working with deaf students" (1991, p. 283 ).
However, Gallagher (1986 Gallagher ( , 1987 , speaking about youths with normal hearing who have LD, proffered three reasons why a classification such as LD can be helpful to the educational community. We believe these reasons are applicable for children and adolescents who are D/HH and who have concomitant LD. First, by maintaining LD as a category, educators can study a population, heterogeneous though it may be, to understand the etiology of the condition more clearly. Second, classification is helpful in designing and linking special interventions with aggregates of symptoms. Third, it is necessary to classify a group with common features so that the cause(s) of a condition can be identified through epidemiological studies. If the cause can be identified, then it may be possible to preclude the condition (Chalfant, 1989 ).
Before we delve into specific considerations, conceptualizations, and challenges regarding LD among children and adolescents who are D/HH, it is informative to review some of the national research findings regarding LD in normally hearing youths. Alexander, Gray, and Lyon (1993) and Lyon (1996) summarized six of the major findings of developmental and longitudinal research on LD (mostly reading disorders) funded by the National Institute of Child Health and Human Development (NICHD):
1. Contrary to popular belief, men and women are represented equally in the population with reading disability.
2. Reading disability and attention deficits constitute separable disorders and have different cognitive effects and electrophysiological correlates.
3. Reading disability with co-morbid attention deficit disorder results in significantly greater severity of the reading, disorder, which necessitates differential approaches to treatment.
4. Both childhood and adult reading disabilities are significantly associated with deficits in phonological awareness that are manifested in poor performance on segmentation, phonemic analysis, and confrontation naming tasks.
5. Deficits in the recognition of whole words are significantly related to word retrieval errors, whereas deficits in word attack skills are referable to separable deficiencies in phonological awareness.
6. Specific forms of early intervention for children at risk for reading failure are highly influential in increasing abilities in later grades, and the interventions that are informed by linguistic theory and have a code emphasis are more powerful than approaches that rely solely on reading context. Extensive (and expensive) research on LD in normally hearing youths, such as that reviewed recently by Lyon (1996) , has not been conducted with samples of children and adolescents who are D/HH, primarily because (a) such youth represent such a relatively small portion of the "special education" population, (b) they present substantial challenges to psychoeducational diagnosticians with respect to accurate assessment, and (c) it is difficult to differentiate between learning problems incident to hearing loss and learning difficulties above and beyond the hearing loss. In the next section, we explicate some considerations in the study of LD among youths who are D/HH.
Considerations in the Study of Concomitant LDs Among D/HH Youths Definitional Complexities and Social Values
For many years, the result of federal special education regulations that exclude youths who are D/HH from categorization as "learning-disabled" has been minimal general interest in the possibility that children and adolescents who are D/HH and who have concomitant LDs exist. Gallico and Lewis (1992) noted that the term "learning disability" is difficult to define precisely and that "most definitions arrive at what a learning disability is by describing what it is not" (p. 365). Accordingly, a critical part of the federal definition of LD is the exclusionary language. That is, learning disabilities cannot be attributed primarily to mental retardation, emotional disturbance, or to cultural, economic, or environmental disadvantage (Gallico & Lewis, 1992; Lyon, 1996) .
However, even though most definitions of LD exclude hearing loss, not all professionals accept such definitions. In fact, in the last several years, there has been increasing concern about the identification and provision of appropriate services to children and adolescents who are D/HH and who have concomitant LD. For example, Hammill, Leigh, McNutt, and Larsen (1981) criticized early definitions for contributing "to the widespread misconception that learning disabilities can neither occur in conjunction with other handicapping conditions nor in the presence of environmental, cultural or economic disadvantage" (p. 338). As a result, in 1981, the National Joint Committee on Learning Disabilities published an alternative definition:
Learning disabilities is a generic term that refers to a heterogeneous group of disorders manifested by significant difficulties in the acquisition and use of listening, speaking, reading, writing, reasoning, or mathematical abilities. These disorders are intrinsic to the individual and presumed to be due to central nervous system dysfunction. Even though a learning disability may occur concomitantly with other handicapping conditions (e.g., sensory impairment, mental retardation, social and emotional disturbance) or environmental influences (e.g., cultural differences, insufficient/inappropriate instruction, psychogenic factors), it is not the direct result of those influences. (McLoughlin & Netick, 1983 , p. 22) Zigmond (1993 noted that this proposed definition reflected a growing consensus regarding (a) the intrinsic nature of the disorder, (b) the heterogeneity of the group of students who exhibit the disorder, and (c) the possibility that learning disabilities could exist between both students who do not fit other classifications of disability and those for whom the learning disability is a secondary condition (e.g., for students who are D/ HH). Also, Gallico and Lewis (1992) have described the child with a learning disability as follows:
u [T]he child has had normal cultural advantages and adequate learning opportunities. Yet, despite the lack of any other developmental disability and the presence of a normal environment, the child fails to learn according to his or her abilities" (p 365). Similarly, Zigmond (1993) noted that learning disabilities reflect "unexpected learning problems in a seemingly capable child" (p. 253).
Notably, within the last several years, Laughton (1989) proposed a new working definition that incorporated features of the major definitions of LD, with modifications for D/HH students, and offered her definition in the hope that it will stimulate further discussion and modification:
Learning disabled, hearing impaired individuals have significant difficulty with the acquisition, integration, and use of language and/or nonlinguistic abilities. These disorders are presumed to be caused by the coexisting conditions of central nervous system dysfunction and peripheral sensorineural hearing impairment, and not by either condition exclusively. The condition can vary in its manifestations and degree of severity and can affect education, communication, self-esteem, socialization, and/or daily living activities throughout life. (Laughton, 1989, p 74) McGuinness (1985) discussed some issues related to LD and social values. She asserted that the true definition of LD is "the failure to learn anything at a normal rate for whatever reason" (p. 6). However, McGuinness recognized that her definition reveals several complex conceptual issues: What is a "normal rate"? Is a person who cannot learn to play a game (e.g., basketball) "learning-disabled"? If not, why not? What causes the individual to fail to learn at the normal rate (e.g., external events such as parental upbringing, an incompetent teacher, a traumatic event; internal events such as low intelligence or poor perceptual skills)? Finally, is the learning problem the result of some interaction among these external and internal factors (i.e., the child's poorly developed skills elicit impatience from the teacher, which leads to a fear of school, which consequently impedes or prevents learning)?
McGuinness (1985) noted that the concept of learning disabilities rests upon a primary set of assumptions. First, students are called "learningdisabled" only in those skills that are designated by society as important to the culture (i.e., reading, writing, mathematics). Second, "learning disabilities" are created by social sanctions for certain types of activity in preference to others. McGuinness stated that "this means that whenever a particular skill or aptitude is demanded or required by a particular culture, it comes to constitute a social value" (p. 7) and these "social values then determine what is deviant" (p. 7). When social values are strong, they (a) act as proscriptions for the population at large, and (b) exert pressure on all members of the society to conform and to be the same. Thus, social values serve to reflect a set of universal principles (e.g., functional reading and mathematics skills). McGuinness (1985) highlighted some dangers of this universalizing of particular skilled behaviors as values:
Underlying the universalizing of a particular skilled behavior as a value is the inference that this skill is biologically given. Most children learn to walk. Most children learn to talk. Pediatricians have norms for the ages that these activities are most likely to begin. If a child fails to walk by the age of two, then medical advice is sought. But the same reasoning cannot be applied to the acquisition of a skill that is not an innate part of the human repertoire. Writing and mathematics are inventions and do not develop spontaneously from the biological propensities of the human species. It took over one thousand years to develop the first phonetic writing system and another one thousand years to refine it. Just because some children find it easy to master a phonetic alphabet or manipulate algebraic equations does not mean that those who find it difficult are deviant or phobic (p. 7)
Thus, when considering definitional issues surrounding the LD construct with children and adolescents who are D/HH, we need to keep in mind the social values inherent in their explication.
Etiological Issues
Fisher and Burd (1991) declared that "learning disabilities (LD) continue to be an etiologic enigma" (p. 428). In most cases, the causes of an LD are unknown. LDs do seem to occur more often in some families than others, although the contributions of heredity and environment have not yet been determined. The prevailing beliefs are that LDs can be present at birth, result from an accident, or be caused by environmental factors.
Although the cause of a disability cannot be altered or reversed, knowledge of the etiology may aid in choosing appropriate assessment and effective remedial procedures and compensatory instruction. Funderburg (1982) has stated that the field "need not study cause nor effect specifically, but in most cases, knowing the cause of the problem may help us understand the effects which are so plainly seen in the child's observable classroom behavior. In many cases, it also gives insight as to the direction of remediation" (p. 62). In light of the major etiologies related to hearing loss, it might be predicted that, compared to youths with normal hearing, a somewhat higher proportion of children and adolescents who are D/HH manifest additional learning problems (Moores, 1987 ). An overview of selected causes of hearing loss and their accompanying psychoneurological sequelae is located in the Appendix to this article.
Although all of the disease processes or conditions delineated in the Appendix have been associated with learning problems along children and adolescents who are D/HH, it does not mean that these conditions alone or in combination directly caused the learning problems. Also, the presence of one or more of these conditions in a child or adolescent who is D/HH is not necessarily predictive of a learning problem or disability. Note the recent observations of the American Psychiatric Association (1994):
Although genetic predisposition, perinatal injury, and various neurological or other general medical conditions may be associated with the development of Learning Disorders, the presence of such conditions does not invariably predict an eventual Learning Disorder, and there are many individuals with Learning Disorders who have no such history. Learning Disorders are, however, frequently found in association with a variety of general medical conditions, (p. 47)
Prevalence Issues
Similar to the field of LD at large for children with normal hearing, rough estimates of how many children and adolescents who are D/HH and who have concomitant learning problems continue to differ due to variations in definition and in reporting procedures. Marlowe (1991) noted that, despite the substantial heterogeneity within the population of children and adolescents who are D/HH (e.g., with respect to etiology and degree of hearing loss, age of onset, parental hearing status, communication modality, educational experience, cognitive ability), "it is presumed that learning disabilities do exist in the hearing-impaired population. In fact, such students are being identified in record numbers" (p. 283). Although there is clearly substantial heterogeneity within the population of children and adolescents who are D/HH and imprecision with regard to the number of youths who are D/HH and have concomitant LD, results from limited survey research within the sparse literature D/HH students with additional disabilities provide evidence that such a subgroup exists and that a significant portion of the D/HH population manifests learning disabilities (Bunch & Melnyk, 1989; Elliot et al., 1988; Powers et al., 1987) .
Estimates from both clinical judgments and surveys of educators reveal that from 3% to more than 60% of children and adolescents who are D/HH manifest specific LDs not attributed to mental retardation, emotional or behavioral problems, or other sensory or health impairments (e.g., Elliot et al., 1988; Schildroth & Hotto, 1994) . Rush, Blennerhassett, Epstein, and Alexander (1991) asserted that, although these atypical learners represent the largest segment of D/ HH students with multiple disabilities, there are no discrete definitions or consentaneous criteria to identify this special population. However, Rush et al. (1991) noted that educators and related services personnel who have worked with this population report the presence of atypical learning characteristics, relative to D/ HH peers, that include: (a) discrepancy between potential and achievement; (b) inconsistent scholastic performance; (c) problems with memory; (d) sequencing and organizational skills; (e) sensory integration; (f) fine and gross motor coordination; (g) visual, tactile, and kinesthetic processing; (h) attention; and (i) acquisition of nonverbal and verbal language Funderberg, 1982; Powers et al., 1987; Rowell, 1987) . Although overdiagnosis of LD, for various reasons, in children and adolescents who are D/HH is a problem (Morgan & Vernon, 1994) , another grievous error is the misdiagnosis and categorization of children and adolescents who are D/HH and who have a concomitant LD as mentally retarded.
Conceptualizations in the Study of Concomitant LDs Among D/HH Youths

LD Subgrouping
The evidence available suggests (1) that children and adolescents who are D/HH may have more additional impairments than normally hearing youths, and (2) that children and adolescents who are D/HH less frequently receive appropriate intervention, even when their difficulties could be eradicated or ameliorated (Moores, 1987) . It is important for parents and educators to realize that visual, perceptual, memory, and emotional/behavioral difficulties, for example, can contribute significantly to the learning problems of youths who are D/HH (LaSasso, 1985; Ratner, 1985 Ratner, , 1990 . Funderburg (1982) has stated that many problems generally attributed to the sensory impairment of the child or adolescent who is D/HH are, in fact, characteristic of LD. She further stated:
These learning problems that a LDHI [learningdisabled hearing-impaired] child exhibits are present in any cross-section of any given classroom. However, persistence of the problems and a high degree of dysfunction distinguish a learning disability. Erratic performance or an overall poor performance may indicate clusters of learning deficits. These dysfunctions are manifested in certain cognitive, psychomotor, and affective behaviors. As with any handicapped population, however, this is not a homogenous group. Rather, each child is unique with his or her own individual manifestations of problems somewhere on a continuum from mild to severe dysfunction. (Funderburg, 1982, p. 61) Similarly, Roth (1991) observed that it is all too easy to place the student with a hearing loss in a preexisting program for the D/HH and hope that the strategies developed for teaching youths who are D/HH will be effective for any other suspected problems, such as LD.
In the field of LD, Chalfant (1989) cited six major criteria that define and differentiate this population of youths: (a) ability-achievement discrepancy, (b) exclusion, (c) psychological process, (d) specialized instruction, (e) intra-individual differences, and (f) identification of subgroups (see Chalfant, 1989 , for a detailed explication of the rationale for and problems with these definitional criteria). Of these six criteria, the most promising approach within the population of children and adolescents who are D/HH may be delineation of subgroups.
Despite a current lack of consensus regarding which subgroups are valid (Chalfant, 1989) , the existence of subgroups is widely accepted (e.g., attention deficit disorders, receptive and expressive language disorders, visual-perceptual motor problems, memory disorders, and problems with concept formation and problem solving can be isolated). Although the terminology and descriptors may vary, the characteristics used to describe particular subgroups are similar. By identifying subgroups within the population of chil-dren and adolescents who are D/HH, it will be possible to obtain more definitive descriptions of diagnostic categories and the correlates and characteristics that youths who are D/HH with LD have in common within and between subgroups. Shepard (1989) noted that the construct of "LD refers to an unusually heterogeneous set of dysfunctions" (p. 558) and stated that the first priority of LD research is to identify meaningful subtypes that should first be homogeneous with respect to behavioral symptoms, especially the learning problem. Eventually, each subtype should be defined by shared etiology and responsiveness to intervention. Effective research designs should address either one subtype at a time, such as severe dyslexia without other achievement deficits, attention deficits, short-term memory deficits, or LDs with concomitant motor problems, or they should test the generalizability of a study's findings across recognizable subgroups within the sample. However, despite the utility of subtype research for learning disabilities, Levine, Hooper, Montgomery, Reed, Sandier, Swartz, and Watson (1993) offered the following caveat: "Although neat classifications of learning disabilities are empirically desirable, it is important that efforts at subtyping not result in artificial clusters that are too global or that have little resemblance to clinical reality and fail to probe for deficiencies in critical elemental functions" (pp. 243-244).
Although it is very difficult to group the child or adolescent who is D/HH with additional disabilities for comment on specific educational need, three possible groupings outlined by Murphy (1977) are worth highlighting:
1. Group A: The child with a primary severe or greater hearing loss who, on initial examination, appears to have no additional major physical intellectual or sensory disability; 2. Group B: The child with a primary severe hearing loss together with a severe additional disability (e.g., blindness), with severe physical or severe intellectual impairment; and 3. Group C: The child with a mild, moderate, or profound hearing loss who has additional disabilities due to exogenous factors such as late diagnosis, bilingual background, social deprivation, or an emotionally disturbed home environment. Murphy (1977) noted discrepancies of function in several areas in Group A children. He suggested certain mild central nervous system dysfunctions that seemed to be associated with deafness by trauma, genetic deafness, as a rule, being free from this additional handicap Bond (1979 Bond ( , 1984 , developing the ideas of Murphy (1977) , considered that difficulties such as those in Group A would be the most difficult to identify. Many educators believe that etiological factors have been ignored or, at least, have not been treated seriously enough, even though it is quite clear that such deafness-causing agents as rubella, anoxia, meningitis, and cytomegalovirus (CMV) are frequently linked with specific psychoneurological damage (Mauk, 1997; Maiik & Mauk, 1992) . Bond (1979 Bond ( , 1984 has outlined areas of difficulty commonly found in Group A children. These areas of difficulty are explicated in Table 1 .
Also, Vivienne Ratner (1990) explicated some relationships between behavioral/emotional "problems (e.g., depression and anxiety, attention deficit hyperactivity disorder, aggression/antisocial behavior) and LD in children and adolescents who are D/HH and noted that LD among youths who are D/HH is a distinct and separate problem from the hearing loss. Ratner delineated the following areas of behavioral involvement related to nonverbal LDs in individuals who are D/HH (right hemisphere dysfunction):
1. difficulty comprehending sign language (sign formation, execution of signs, position of hands on body); 2. difficulty learning to sign; 3. difficulty comprehending cued speech (perception and location of hand formations on face); 4. difficulty comprehending simultaneous communication;
5. difficulty with speech reading (perception of dynamic oral configurations); 6. difficulty with accurate perception of body language;
7. poor pragmatic skills; 8. difficulty pretending and anticipating; 9. misinterpretation of other people's responses and facial expressions;
10. moving closer to people when conversing than is appropriate for the American culture;
11. inability to perceive differences between ap- Table 1 Characteristics of D/HH children and adolescents in Group A of Murphy's (1977) classification system Physical 1. The youth manifests various disorders of short-term visual memory (which might include memory for digits, colors, bead patterns, designs, pictorial information, sequence of movement). 2. The youth has difficulties with visual attention span, visual-motor sequencing, visual-spatial planning and organization, visual-motor learning and visual perceptual skills. 3. The youth demonstrates difficulties in simple imitation (e.g., of gesture), (gross and/or fine levels of imitation). 4. The youth evidences difficulties in temporal encoding and decoding (eg., speechreading, fingers pelling). 5. The youth displays involuntary motor behaviors and clumsiness and/or muscular rigidity and tension. Educational 1. The educational records of the youth contain a minimum of medical, etiological, audiological, and psychological information. 2. The youth exhibits distractibility, impulsivity, and anxiety about failure in academic subjects and demonstrates underachievement in language and reading. 3. The youth has experienced "failure" in oral/aural approaches to education. 4. The youth functions in verbal educational learning and communication at a much lower level than practical skills and abilities. 5. The youth requires a high degree of structure in his/her learning environment with an abundance of opportunities for success. Interpersonal 1. The youth displays attention-seeking or demanding and poor on-task and attention-to-task behaviors. 2. The youth has difficulties in interpersonal relationships.
Adapted from Bond (1979 Bond ( , 1984 . Group A children are those children with a primary severe or greater hearing losses who, on initial presentation and examination, appear to have no additional major physical, intellectual, or sensory disabilities.
propriate and inappropriate behavior in different contexts and in different cultures; and 12. inability to empathize.
Ratner reported that (a) the constellation of symptoms associated with right hemisphere-type LD is the most frequently described learning disturbance in children with attentional disorders, (b) techniques that evoked electrical responses from the brain revealed close associations between neurological activity in the temporal-parietal-occipital association areas of the right hemisphere and visual/spatial/perceptual deficits of nonverbal LD, and (c) when children with nonverbal LD were assessed on the Personality Inventory for Children, they manifested elevated scores for psychosis, social skills, anxiety, withdrawal, and depression.
Research Models
Clark (1993) has called for the utilization of a "contextualist/interactionist model" for research on children and adolescents who are D/HH. She described this model as one that (a) emphasizes dynamic interactions between the youth and his or her ongoing context (the conditions that suiround them); (b) includes the idea of constant change that is embedded within individual layers of the youth's environment (thus, rendering development probabilistic, rather than predictable or predetermined); (c) views change as a "given" that is driven by the reciprocal interactions between the layers or levels of the youth's environment; and (d) emphasizes "multilevel bases or organization for behaviors that are interconnected" (p. 353). With respect to this latter model component, Clark (1993) noted that children and adolescents (as well as adults) "interact on increasingly more complex levels within their daily context: the interbiological, the individual-psychological, the family, as well as the societal levels" (pp. 353-354). Thus, because development is changing and not static, and is interlaced with changes at all contextual levels, "it must be understood within this context of interrelated events" (p. 354).
Two other components of this model have relevance for research with children and adolescents who are D/HH. First, the contextualist/interactionist model focuses on the goodness of fit (Lerner, Baker, & Lerner, 1985) between the individual (and his or her physical, emotional, and behavioral characteristics) and his or her context (i.e., persons and physical characteristics of their environment). Clark (1993) explained that the individual's unique set of intrapersonal characteristics may match or "fit" the demands of the environment and, thus, will lead to adaptive outcomes. If this is the case, the individual "will receive supportive or positive feedback from the environment" (p. 354). However, if an individual's intrapersonal characteristics do not match the demands of the environment or setting (that is, there is a poor "fit"), this individual will "receive nonsupportive or negative feedback from the environment, often leading to maladapttve outcomes in development" (p. 354, emphasis added). Also, implied in the mutually modifying or transforming nature of development between the individual and his or her environment is the notion of "plasticity" (Lerner et al., 1985) or flexibility in development.
The final relevant component of the model involves the timing of events in an individual's life. In this model, the notion of "critical periods" is dismissed. Dutch neuropsychiatrist Bert Touwen (1989) , addressing the topic of critical periods of early brain development, stated that "the concept of critical periods suggests that during particular stages of brain maturation specific environmental stimulation is required to promote normal development. The same stimulation occurring at a later or earlier moment is of no or lesser avail" (p. vii). Instead, in the contextualist/interactionist model, the notion of critical periods is replaced by the assumption of "sensitive periods" during which specific behaviors or competencies typically but not necessarily develop or periods of maturation during which external conditions may be especially or specifically harmful (e.g., excessive alcohol intake by the mother during the first trimester of pregnancy). Regarding the notion of sensitive periods in human development, Clark (1993) has noted:
The acknowledgment of plasticity support this assumption of sensitive periods, because it allows for the possibility of developing at later points in time when the context is altered and the organism is provided with the necessary inputs. The development of these behaviors may require more effort on the part of the organism at this later time, and the behaviors may not develop to the same final form of development, but development is not wholly blocked, (p. 354) Clearly, such a model can be applied to both children and adolescents who are D/HH at large, as well as those youths within this population who have additional difficulties such as LDs, "to reveal the manner in which development unfolds within the embedded context of deaf [or hard-of-hearing] individuals functioning in a predominantly hearing society" (Clark, 1993, p. 360) .
Also, Hagen, Kamberelis, and Segal (1991) have proposed a dimensional model to understand patterns of cognitive and academic performance in youths with medical problems or learning difficulties (see Figure 1) . The model contains the major dimensions of category/ disability, antecedent/consequence factors, and the developmental level of the youth. Hagen et al. (1991) wrote:
Much of our research and writing has focused on attempting to understand the complex relationships that exist among biological, psychological, and social dimensions of human performance, especially with respect to children identified as exhibiting atypical patterns of cognitive development and learning. . . . [I]t seems clear that developmental differences and environmental influences are critical to understanding cognitive and academic performance. . . . The dimensional approach provides a framework within which to consider these different factors, (p. 64) This dimensional model, originally published and targeted for youths with either of two chronic illnesses (diabetes mellitus or seizure disorder) or one of two learning problems (LDs or academic underachievement), can include "any diagnostic category" (Hagen et al., 1991, p. 64) , including children and adolescents with hearing loss. Lyon (1994) has recently asserted that, given the recognized importance of sociological context on learning and behavior, assessment data on a youth should never be interpreted in isolation. No matter how reliable and valid a test has been shown to be with a standardization sample, the meaning of the test scores must be derived in relation to the specific child's cooperation, motivation, and adaptive behavior, and in relation to the youngster's family, learning, and cultural background, (p. 8) Berninger and Abbott (1994) , in a recent chapter in which they address the need to redefine LDs and the importance of a developmental perspective, stated that the field needs to go beyond defining learning disability as a discrepancy between achievement and ability (based on static, one-shot assessment of either IQ_or listening comprehension) to a broader view of learning disability based on dynamic assessment-failure to respond over time to validated intervention protocols-and consideration of multiple developmental domains, not just a single index influencing expected level of achievement, (p. 165) Finally, McGuiness (1985) noted that promising theories of LD that explain individual differences in learning focus on gender-differences research for two primary reasons: (1) the categories of learning disabilities (e.g., reading problems, math difficulties, perceptual dysfunction, attention problems, hyperactivity) are gender-related, and (2) "the literature on sex differences clearly indicates that individual variation in brain organization, cognitive development, sensorimotor skills, and talent or interest is perfectly normal' 1 '' (p. 44). Among the promising theories reviewed by McGuinness regarding learning disabilities are gender differences in the organization of the brain, learning, and sensorimotor integration leading to divergent cognitive styles.
Challenges in the Study of Concomitant LDs Among D/HH Youths
Developmental and Ecological Factors Gallico and Lewis (1992) asserted that the prognosis for most children with LDs "appears to depend less on the method used to help the child than on the severity of the learning disability, the age at diagnosis and intervention, the IQ_ score of the child, the motivation to learn, and family support systems" (p. 382). Clarke and Kendall (1980) cautioned educators about forcing youths into categories such as "hearing-impaired,"
"mentally retarded," or "learning-disabled" without recognizing some of the overlapping similarities and characteristics that interfere with the learning process. They contended that forcing a youth into a single category is "patently absurd" (Clarke & Kendall, 1980, p. 25) and can prevent professionals from taking into account the sundry factors that might affect a youth's learning and behavior (Powers et al., 1987) . In fact, Fisher and Burd (1991) , in a total population study of educational achievement and LD among nonverbal youths, remarked:
These data suggest the common practice of excluding the diagnosis of a learning disability in a deaf child on the basis of the child's hearing impairment may not be appropriate. . . . Currently, there exists no definitive empirical evidence supporting the common presumption that the presence of a marked hearing impairment in a child with severe academic delay would rule out the possibility of a LD. (p. 428)
As noted previously, Hammill et al. (1981) criticized early definitions of LD for contributing "to the widespread misconception that learning disabilities can neither occur in conjunction with other handicapping conditions nor in the presence of environmental, cultural or economic disadvantage" (p. 338, emphasis added). With respect to the role of environmental or ecological factors that cause, covary with, or contribute to the maintenance of LDs in a child or adolescent who is D/HH, it is important to recall Murphy's (1977) conceptualization of the Group C child (delineated earlier): a child with a mild, moderate, or profound hearing loss who has additional handicaps due to exogenous factors such as late diagnosis, bilingual background, social deprivation, or an emotionally disturbed home environment.
Applicable to children and adolescents who are D/ HH, Speece (1993) pointed out that "decades of research on the influence of the environment continue to be ignored, and the field remains entrenched with the notion that learning disabilities are due to within-child deficits" (p. 63). Speece (1993) also noted that "casual dismissal of learning ecologies will result in the field of learning disabilities continuing to chase its tail" (p. 93). Although certain causes of hearing loss can have a direct impact on the youth beyond the loss of hearing, specific ecological factors, such as delayed identification of the hearing loss and inadequate family support (e.g., Funderburg, 1982; Powers, Elliot, Patterson, Shaw, & Taylor, 1995) , deficient or inflexible instructional environments (Fischgrund, 1995; LaSasso, 1985; Zigmond, 1993) , and disadvantaged socioeconomic status (Funderburg, 1982; Powers et al., 1995) , can contribute to the development and maintenance of LD (Keogh, 1993; Keogh & Weisner, 1993) . These factors can overlap and can be interactive. Keogh (1993) has indicated that "learning disabilities are not independent of a developmental period" and that it is vital to acknowledge "situational influences and the transactional nature of development, particularly the importance of mediating or protective factors in the individual and in the social environment" (p. 320). Likewise, Lyon (1994) recently stated that "the recognition that children's learning and behavior must be assessed both within a developmental and sociological context is critical to the development of a scientific and clinical foundation of learning disabilities" (p. 8).
Well-Designed and Instructionally Relevant Research Studies
Zigmond (1993) has noted two broad foci of research in the field of LD. One group of researchers studies the internal processes of the child or adolescent and/or the responsiveness of the youth to various instructional strategies. Fitting into this first focus are research on basis biological and neuropsychological processes, cognition, and experimental instructional research. Zigmond cautioned researchers in this group to "maintain a healthy skepticism about 'school-identified' populations of students with learning disabilities" (p. 266), because these student populations will always include some students who would not meet a definition of LD that required more than a severe discrepancy (e.g., neurological difficulties; integrity and functionality of sensory, cognitive, and affective capacities; adequate exposure to instructional and cultural opportunities).
The second research focus in LDs highlighted by Zigmond (1993) is on how schooling can be organized to serve the needs of all children better. Examples she gave of this type of research included research on school reform, school organization, and public policy, as well as research on the economics, sociology, or politics of education. Such research would include, for example, research by Zigmond and her colleagues on students placed in LD programs with respect to what school is like for these students in the "LD" and "regular education" parts of their school days, what they say about their present and postschool experiences (after graduating or dropping out), and various school and personal events that led them to stay in school or leave school before graduation.
With few exceptions, the majority of research on LD has consisted primarily of one-shot, crosssectional studies that have compared children and adolescents who are achieving normally in school with children and adolescents who have LD on one or more dependent variables of interest at a single point in time (Lyon & Moats, 1993; Lyon, 1996) . Lyon and Moats (1993) noted that, in general, this research has been conducted without a clear understanding of which children and adolescents should be identified as having LD and which should not (the independent variable) and without a clear understanding that children and adolescents with LD may not differ in some abilities from students who are achieving normally at one point in time, but could clearly evidence differences at other chronological ages or in eventual outcome. They further acknowledged that although multivariate longitudinal studies are difficult and expensive, "we must begin to realize that the developmental nature of learning requires an analysis of change over time, and how such change interacts with different interventions, subject characteristics, teacher characteristics, and classroom climates" (Lyon & Moats, 1993, p. 9) . Marschark (1993) observed that, although research on children and adolescents who are D/HH is currently going in the right direction with its investigatory foci of early social development and communication, the course of cognitive development, and the interactions among these domains, the field needs to engage in more research in at least two additional areas. He asserted:
We need more empirical research on educational methods and on neuropsychological correlates of deafness in children. These two latter areas may appear to fall at opposite extremes on a dimension of practical versus scientific import, but ultimately the two are essential to each other. To the extent that there are, in fact, neuropsychological differences between deaf and hearing children, those differences are a reflection of differences in early experience and may help to guide deaf education toward greater facilitation of academic and intellectual pursuits for deaf children, (p. 238)
Transdisciplinary Collaboration and Teacher Preparation
Several years ago, Shepard (1989) made the following comments regarding the assessment of LD in children and adolescents that are still true today, especially with respect to youths who are D/HH:
The assessment of learning disability is a struggle. It is fraught with all the problems inherent when a psychological theory and measurements are tested and developed concurrently. There is no welldeveloped theory of learning or brain functioning. to guide the interpretation of signs. Nonetheless, some diagnoses are more obvious than others. Both the researcher and the clinician should be reminded that, the more extreme the symptoms, the more valid the identification. Also, the more congTuent the evidence, the more valid the diagnosis. If each measure is fallible, more than one sign must converge on the same conception of disability, before a disability can be inferred, (p. 562) Although identification of concomitant LDs in children and adolescents who are D/HH due to, among other things, the low incidence of such students and to ambiguities in defining LDs among the general school-age population and lack of instrumentation and variability in rater judgments, such identification is requisite to secure appropriate psychoeducational support services (Mauk & Mauk, 1992 Laughton, 1989; Roth, 1991) . Roth (1991) recommended a multidisciplinary team approach and emphasizes that school psychologists, teachers, language and communication specialists, and audiologists pool data from their collective observations and formal/informal assessments.
She also stressed the need for evaluators who are familiar with the effects of hearing loss on language acquisition and achievement to discriminate atypical learning styles among students who are D/HH.
A few years ago, Powers and Elliott (1990) reported the results of a national survey of teacher preparation programs in the education of students who are D/HH. They specifically surveyed teacher educators' opinions regarding preparation of teachers to serve students who were D/HH with concomitant LDs. The researchers found that, although teacher educators "indicated a need for teachers of the hearing impaired to receive special training in learning disabilities" (Powers & Elliott, 1990, p. 202) , less than one third of the teacher preparation programs prepare teachers to work with students who are D/HH and have concomitant LDs. Powers and Elliott concluded:
At a minimum, teacher educators need to understand the characteristic behaviors of students who have mild secondary handicaps, means of identifying this segment of the hearing impaired population, methods of assessment, and intervention strategies for hearing impaired students who have mild secondary handicaps. Among the formats suggested for delivering this knowledge were the modification of preservice courses, the development of new courses, inservice workshops, and summer institutes and modules. (1990, p. 202) 
Better Futures for Children Who Are D/HH WithLD
LDs among children and adolescents who are D/HH are complex and multivariate problems. In Lewis Carroll's Alice in Wonderland, Alice has a conversation with the Cheshire Cat, a conversation that has parallels in our accounting of but a few of the considerations, conceptualizations, and challenges in the study of concomitant LD in children and adolescents who are D/HH: "Would you tell me, please, which way I ought to go from here?" "That depends a good deal on where you want to get to," said the Cat "I don't much care where-" said Alice.
"Then it doesn't matter which way you go," said the Cat.
"-so long as I get somewhere?'' Alice added as an explanation.
"Oh, you're sure to do that," said the Cat, "if only you walk long enough."
To conclude this article, let us review briefly "where we are" and, in the spirit of Alice, "where we need to go" with respect to children and adolescents who are D/HH and who manifest concomitant LD.
Where We Are First, various types of LD continue to be an etiologic enigma, and, in most cases, the causes of a LD are unknown. However, a number of the leading causes of hearing loss, however, have been associated with an increased incidence of learning problems in affected children (e.g., maternal rubella, complication of Rh factor, meningitis, syphilis, prematurity, herpes simplex, and CMV infection). Although the existence of a subgroup of children and adolescents who are D/HH and who have concomitant LD continues to be a subject of speculation within and between the fields of psychology and education, lack of adequate empirical evidence, combined with the ongoing definitional problem, raise questions as to die validity of this belief. Little consistency is apparent in how children and adolescents who are D/HH and who purportedly have concomitant LD are identified. Accurate and meaningful psychoeducational assessment of the general population of children and adolescents who are D/HH is a formidable task, let alone the additional difficulties of attempting to determine the presence of concomitant LD in this population.
The array of interacting variables associated with the population of children and adolescents who are D/ HH (e.g., degree of hearing loss, age of onset, etiology, past educational intervention, language experience, differences between deaf children of deaf parents and deaf children of hearing parents, and all combinations of the foregoing) make the accurate diagnosis of LD among children and adolescents who are D/HH extremely difficult. Consequently, the existence and manifestations of LD among children and adolescents who are D/HH are neither clearly understood nor even recognized by many educators who work with these youths, continue to be debated, and, consequently, students who are D/HH and LD are not receiving services and accommodations guaranteed by special education regulations to those students identified who are normally hearing and who have a LD.
We believe that developmental approach (e.g., Berninger & Abbott, 1994) to LD among children and adolescents who are D/HH is critical and that the dimensional model approach proffered by Clark (1993) and Hagen et al. (1991) , with its parameters of category/ disability, antecedent/consequent, and developmental frame, is promising for conceptualizing the dimensions and contexts of influence on the academic and cognitive, as well as social, emotional, and motivational, performance of children and adolescents who are D/HH. Such a bold and more holistic approach holds substantial promise and utility among multidisciplinary teams whose professionals make placement and educational programming decisions involving youths who are D/HH.
Where We Need To Go 1. "Don't throw the baby out with the bath water": Despite our current lack of precision in identifying and remediating specific learning problems in children and adolescents who are D/HH, it is important that we heed the recent assertions of Lyon: "It should be made clear that difficulties in the identification of children with learning disabilities do not make the disabilities any less "real" to the student who cannot learn to read, write, or understand mathematics despite good intelligence, an adequate opportunity to learn, and ostensibly good teaching (1996, p. 58) ." Likewise, Morgan and Vernon (1994) commented that, despite our psychoeducational diagnostic difficulties, "the assessment of learning disabilities in children and adults who are deaf or hard of hearing is an important task" (p. 369). Children and adolescents who are D/HH can have specific LDs that exist concomitantly with their hearing loss (Clarke & Kendall, 1980; Fisher & Burd, 1991) . Just because our psychoeducational assessment and diagnostic technologies are often inadequate does not mean we should either discount the existence of concomitant LD among youths who are D/HH or discontinue our search "beyond the hearing loss" for explanations of students' poor scholastic performance and various developmental and psychosocial difficulties.
2. Rededicating ourselves to the needs of the child and the family: Powers et al. (1995) have asserted that the ultimate challenge is "to assist deaf and hard of hearing students with mild additional disabilities [such as an LD] to be socially and emotionally as competent and educationally productive as they can be" (p. 18). McKinney, Osborne, and Schulte (1993) have cautioned that reference to LD as a "mild" disabling condition that solely impairs basic skills, while appropriate in some cases, is not in the best interest of affected children and adolescents. They noted that this tendency has the effect of de-emphasizing "comprehensive assessment and program planning based on behavioral as well as academic difficulties" (p. 26).
Although "we all need to be concerned that the term 'learning disabled' does not become a catch-all for some D/HH youth[s] who are not learning as well as others believe they should" (LaSasso, 1985, p. 4) , the careful and substantiated diagnosis of an LD can go far in assisting the child or adolescent who is D/HH to achieve personal understanding, self-efficacy, and psychosocial wellness (Morgan & Vernon, 1994) . Beyond the positive effects for the affected child are the benefits to the families of such youth:
If parents are helped to understand the implications of the problem, they may become more sensitive to their child's frustrations. This helps them make a reasonable adjustment to their own expectations for their child's performance. . . . This awareness increases the parents' competence and effectiveness with their child and their overall satisfaction with parenting. (Morgan & Vernon, 1994, p. 360) In a chapter entitled, "A Concerted Voice: A Personal Primer for Parents," McGuinness (1985) provided parents with "a short guide for steering through the maze of learning disability specialists" (p. 269). She noted that irrespective of the academic, behavioral, and/or attentional problems manifested by a child, parents should always ask these five questions: (1) Is the child's IQ. within the normal range (i.e., greater than 85)? (2) How does the child perform on standard achievement tests? (3) Is the learning problem combined with behavior problems? (4) Is the child reasonably successful in school although he or she has consistent problems in self-control and self-management? (5) Does the child's behavior require special clinical attention (i.e., withdrawal/depression or overt and persistent hostility/aggression can be classified as consistently preventing the child from leading a normal academic and social life)?
3. Engaging in sound and practical research: A few years ago, Laugh ton (1989) commented on the problems inherent in describing the population of children and adolescents who are D/HH and who have concomitant LD. However, she asserted that such description is necessary prior to the development of appropriate assessment goals and intervention plans to meet the communicative and other needs of these students.
Clearly, if we, as educators and part of a field, are to understand and to address the needs of children and adolescents who are D/HH and who have concomitant LD, several steps in research and practice are requisite.
With respect to what we still need to know, Alexander et al. (1993) proffered the following six research information needs regarding LD that also are applicable to children and adolescents who are D/HH: (a) the necessary conditions with respect to selecting samples of children with LD (i.e., studies of children with LD must have comparable inclusion and exclusion criteria and detailed descriptions of demographic, intellectual, academic achievement, and other relevant variables); (b) the necessary measurement and assessment conditions to provide us with reliable and valid descriptions of the behaviors that we are studying over time (e.g., developmentally); (c) more about how the brain is organized for complex behaviors and how the child with LD and the child without LD differ with respect to central nervous system functioning; (d) related to the above point, how such physiological and neuroanatomical differences are related to indices of heritability and environmental influences, how best to register functional brain information to structural brain data (i.e., from magnetic resonance imaging, positron emission tomography, regional cerebral blood flow processing) to achieve a precise picture of the complex workings of the brain, and what are the limits of individual variability in the brain structures of interest;
(e) what teaching conditions need to be in place to move a child along in a critical academic skill; and (f) which interventions or combinations of interventions are most efficacious for particular types of learners at different developmental periods and in different content areas.
Regarding the last need, Alexander et al. (1993) asserted, "It would seem that our ability to prepare professionals to teach children with learning disabilities would necessarily depend on a clear understanding of these conditions" (p. 349).
Only by using evidence from well-designed research efforts will those individuals who champion the cause of children and adolescents who are D/HH and who are also affected by concomitant learning problems be able to engage in informed apologetics, to speak with clarity of knowledge and empirical strength of purpose in advocating for appropriate detection of LD among children and adolescents who are D/HH, and to further the cause of provision of efficacious psychoeducational programming for these youths. For additional counsel, the reader is referred to Lyon (1994 Lyon ( , 1995 Lyon ( ,1996 and Lyon, Gray, Kavanagh, and Krasnegor (1993) . This information can provide researchers with a stable context for further epidemiological studies on sundry learning disorders (e.g., written language, mathematics, social skills) and permit the collection of better data regarding their prevalence, developmental course, and responsiveness to various interventions. However, despite the substantial strides made in LD research in the past decade, Alexander et al. (1993) offered the following observations that also apply to children and adolescents who are D/HH: "There is no doubt that we have a tremendous distance to travel before we have a clear picture of who has a learning disability, why they have such a disability, and most importantly how we can combat the disability and ensure healthy cognitive and academic development in childhood" (p. 348).
Transdisciplinary collaboration and program-
Considerations, Conceptualizations, Challenges 29 matic redirection: Roth (1991) , in her article advocating collaboration between educators of youths who are D/HH and educators of youths with LD, addressed the question of "Where Do We Go From Here" in the following observations:
Because few deaf educators have a strong background in learning disabilities, ongoing collaborative work would appear to be greatly needed in most deaf programs that serve students with LD. ... To arrive at suitable assessment procedures and programming for these students, it is clear that the time has come to bridge that gap in backgrounds and, and for specialists in learning disabilities and deaf education to find their way forward along directions discovered jointly, (p. 396)
Adapted from McKinney et al. (1993) , the following suggestions for • "programmatic redirection" for children and adolescents who are D/HH and who have concomitant LD are proffered: (a) as with normally hearing children and adolescents with LD, the basic direction of educational programs for youths who are D/ HH with concomitant LD needs to be changed, if they are to achieve maximally within the limitations imposed by their disability; (b) some children and adolescents who are D/HH with LD may be at greater educational risk than others (e.g., those youths whose etiologies of hearing loss are associated with various psychoneurological sequelae, those youths with low task-orientation and high distractibility); (c) psychoeducational intervention should place at least as much emphasis on correcting behavioral problems (e.g, task orientation) as on improving basic academic skills (such intervention should occur as early as possible and be maximally intensive); and (d) substantial collaboration should occur between educators of children and adolescents who are D/HH and specialists in LD. Collectively, implementation of these recommendations can help to ensure that we, as educators, do not place an additional (and needless) educational encumbrance on children and adolescents who are D/HH with concomitant LD.
The promise of earlier detection of LD and provision of propitious intervention to youths who are D/ HH and who are identified with concomitant LD is within reach if we have appropriate understanding of the magnitude and consequences of the difficulties such youths face, if we engage in appropriate, creative, and empowering psychoeducational assessments of children and adolescents and their environments, and if we design and implement conceptually and methodologically sound and, ideally, programmatic research studies to investigate the natures and manifestations of concomitant learning problems among these youths.
Appendix
Etiologies of Hearing Loss and Associated Somatic, Neurological, and Psychological Difficulties Genetic factors. It is generally accepted that some 35% to 50% of early childhood sensorineural hearing loss in the United States is related to genetic factors (Grundfast, 1992; Moores, 1987) . Konigsmark (1972) identified over 60 different types of hereditary hearing impairments, and there are known genetic syndromes associated with hearing losses. Although youths whose cause of hearing loss is genetically based are the least likely of all major etiological groups to be multiply disabled (Karchmer, 1985; Vernon, 1976 Vernon, , 1982 , one third of genetic hearing impairment is associated with some other trait recognizable as a syndrome (e.g., the Waardenburg syndrome and Usher's syndrome; Grundfast, 1992; Vernon, 1969b) . In general, children and adolescents whose hearing loss is genetically caused have far better psychological adjustment, writing skills, academic achievement, and general intellectual ability than youths whose hearing loss stems from nongenetic causes (Vernon, 1969a (Vernon, , 1982 .
Complication of Rh factor. "Rh factor," also known as "mother-child blood incompatibility," is another common etiology of hearing loss. Certain combinations of parental blood type that involve Rh factor incompatibility can result in the mother's blood destroying the Rh blood cells of the fetus. As a consequence, the brain and central nervous system (CNS) are often damaged. Youths affected by Rh factor complications tend to demonstrate disabling conditions such as hearing loss, cerebral palsy, aphasia, and mental retardation (Vernon, 1982) . More than 70% of youths whose hearing loss was a result of Rh incompatibility present with multiple disabilities (Moores, 1987) . Perhaps the most important factor about hearing loss and Rh factor is that aphasoid disorders and CNS lesions are often present in addition to hearing loss (Vernon, 1982) .
Meningitis. Meningitis is purported to be the leading cause of acquired deafness in childhood. The incidence of hearing loss associated with meningitis ranges from 5% to 30% (Dodge, 1992) . Meningitis continues to be a common cause of postnatal hearing loss in the schoolage population (Karchmer, 1985; Moores, 1987 ) that may manifest itself in youths physically, cognitively, and behaviorally, including LDs. Vernon's (1967) study, indicated a high incidence (38%) of multiple disabilities, such as aphasia, mental retardation, hemiplegias, and emotional disorders. Karchmer (1985) found that 8.3% of youths whose hearing loss was the result of meningitis had one or more physical disabilities, 12.9% had one or more cognitive disabilities, and 4.8% presented with both physical and cognitive disabilities. Youths who sustain hearing loss from this disease may suffer severe physical and neuropsychological sequelae and evidence sundry difficulties in early intervention and subsequent educational programs (Schuyler & Rushmer, 1987) .
Maternal rubella. Although the number of cases of congenital rubella syndrome has declined 99% since the introduction of the rubella vaccine in the United States more than 25 years ago (Preblud & Alford, 1990) , rubella historically has been the most easily identifiable cause of congenital sensorineural hearing loss in youths (Cunningham, 1992) . Despite this precipitous decline in the number of cases of rubella, several researchers have noted that 15% of women of childbearing age are not immune and are susceptible to rubella infection at any time (Hutchinson & Sandall, 1995; Sison & Sever, 1993) . Maternal rubella is a devastating viral disease that attacks the developing fetus. The first 20 weeks of pregnancy appears to be the most critical. The virus attacks the developing tissues and organs of the embryo (e.g., heart, visual and auditory systems), rendering them defective (Moores, 1987; Sison & Sever, 1993) . Not only does the infection attack developing fetal cells, but it can remain active for six to 18 months following birth, continuing to affect the developing infant (Blackman, 1997) . Approximately 33% of rubellainfected infants are identified with a sensorineural hearing loss (Cunningham, 1992) . In addition to physical sequelae that include hearing, vision, urogenital, and endocrine disorders, major, often late-appearing neuropsychological sequelae consist of mental retardation, autism, abnormal behavior patterns, impulsivity, hyperactivity, rigidity, and learning disabilities (Cunningham, 1992; Hutchinson & Sandall, 1995) .
Prematurity. Substantial evidence suggests that premature infants, particularly those infants under 3.5 pounds, are at risk for later developmental problems (American Academy of Pediatrics, 1995; Hille et al., 1994) . Cunningham (1992) noted that neonates with birth weights less than 1,500 grams appear to be at particular risk, with prevalence of moderate to profound hearing loss among these infants reported between 9% to 17% (Bergman et al., 1985; Duara, Suter, Bessard, & Gutberlet, 1986) . At times, hearing loss may be due to indirect causes such as anoxia or complications resulting from premature birth (Moores, 1987) . In Vernon's (1969a) study of children with hearing loss and additional disabilities, 45% of the rubella subjects and 14% of the Rh factor subjects were also premature. In addition, prematurity appears to be approximately four times more prevalent in the deaf school-age population than among hearing children (Vernon, 1982) . Related to this high rate of hearing loss is the fact that, because of advances in medicine, more infants who have a hearing loss and who are born prematurely are now surviving, and will continue to survive, but often with severe physical and psychological residua such as, mental retardation, cerebral palsy, emotional disturbance, and various LDs (Hille et al., 1994; Moores, 1987; Vernon, 1982) . Although specific attribution of hearing loss to prematurity is problematic, Moores (1987, p. 106) prophesied that the number of children with severe disabilities incident to prematurity will increase as improved medical techniques save more premature babies. The lower the birthweight, the greater is the danger for damage from, for example, intracranial bleeding and anoxia. Thus, Moores predicted an increase in the number of children who are D/HH and who present with additional disabilities of various severities.
Syphilis. Syphilis bacterial infection, although relatively rare compared to other congenital infections (e.g., rubella, CMV, herpes), is one of the most serious (Hutchinson & Sandall, 1995) . Affected infants may be asymptomatic at birth, but may later manifest signs of intellectual delay, visual impairment, and sensorineural hearing loss (American Academy of Pediatrics, 1995; Blackman, 1997) .
Herpes simplex virus infection. After CMV, herpes simplex virus (HSV) is the most common viral infection observed in pregnant women (Hutchinson & Sandall, 1995) and is a risk factor for congenital and delayedonset hearing loss (American Academy of Pediatrics, 1995; McCollister, 1988) . The reported incidence of neonatal herpes varies from 1 per 3,500 to 1 per 35,000 births (Stagno & Whitley, 1985) . Approximately two thirds of all HSV infections are body-system pervasive, with more than half of all survivors manifesting permanent neurological impairments, including LDs, as well as concomitant visual system disturbances and hearing loss (Hutchinson & Sandall, 1995; McCollister, 1988; Sison & Sever, 1993) . Fifteen years ago, Moores observed, "The potential for herpes simplex and other viruses to cause large increases in the numbers of deaf children constitutes a real and present danger" (1982, p. 102) .
Cytomegalovirus infection. Viral labyrinthitis, or viral infection of the inner ear, continues to be a problematic enigma, and both clinical experience and experimental evidence strongly indicate that viral labyrinthitis may be a major cause of idiopathic congenital deafness. CMV is one of a number of viruses that affect the inner ear either prenatally or postnatally. A member of the herpes virus group, CMV is the most common congenital infection in the United States (Sison & Sever, 1993) . It is estimated that 2% of all neonates are infected with CMV at birth (Bale, Blackman, Murph, & Andersen, 1986; Sison & Sever, 1993) . CMV infection is recognized as a common cause of congenital hearing impairment, and "is strongly suspected to be the most common viral agent causing congenital sensorineural deafness in children" (Cunningham, 1992, pp. 3-4) . Approximately 4,000 out of 30,000 children (13%) infected will be born with a mild to profound sensorineural hearing loss (Moores, 1987; Pappas, 1985) . One out of 100 infants born with CMV is asymptomatic, whereas 10%-15% will develop central nervous system damage, including hearing loss, developmental delays, depressed intellectual ability, and psychomotor retardation. CMV-related learning problems may go unidentified until the preschool or early primary grades (Blackman, 1997; Schuyler & Rushmer, 1987; Sison & Sever, 1993; Stagno, Pass, Dworsky, & Alford, 1982) . Schildroth (1994) has noted that "CMV has pernicious educational consequences" (p. 31) for children who are deaf and hard of hearing.
